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Abstract 
Turkey has gone a process of striking economic growth owing to policies of stability pursued in the aftermath of 
economic crises in 1990s and early 2000s. The Turkish national economy has maintained a 5 pct growth rate on 
average in the last decade by reliance on export-based development policies implemented since 1980s. The rise in 
consumption expenditures in domestic markets, as well as the constructions, which have limited impact upon the size 
of the foreign trade significantly influence the growth rate. The size of foreign trade has grown since the 2000s 
significantly and reached to 299 billion USD over this period. The increase in the size of foreign trade has positive 
impact upon exports; the amount of exports has dramatically increased from 25 billion USD to 113 billion USD in 
2010 despite global economic crisis. On the other hand, despite the dramatic increase in the amount of exports, 
Turkey has also relied on imports; the rising amount of imports led to a problem of current account deficit in the 
economy. The exchange rate volatility is one of the factors that affect exports most. The exchange rate volatility and 
financial stability can affect positively or negatively the exports of the developing countries in the short or long terms. 
In this study, the monthly Currency sale rates (DS) and Export (X) series are considered to investigate whether the X 
and DS series were affected by each other in the turning points detected by Unit root test with one structural break 
(Zivot-Andrews) and Unit root test with two structural breaks (Lee-Strazicich). The test results reveal that exports are 
not affected by structural turnings in the sale of currencies; in other words, the results show that export is not 
sensitive to the structural breaks and changes in currency rates.  
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1. Introduction 
The financial and monetary system set up in Bretton Woods in the aftermath of the World War II 
has lost impact and credibility over the time; and the system finally collapsed in March 1973 right after 
the decisions taken in association with the devaluation in the US in Feb 1973 [1]. It appears that the 
governments mostly preferred fixed exchange rate practice in the great part of the 20th century [2]. Today, 
the commercial activities are visibly moving from the developed Western countries to the developing 
countries with high rates of economic growth. For instance, in case there is no significant change in the 
circumstances, estimates state that China will replace the US in world economy by 2022. Turkey which 
has increased the size of its foreign trade over the last decade is located in the epicenter of the economic 
shift of axis; and it is a rising power in its region owing to its growing political and economic influence. 
For this reason, the constructive political relations maintained with the neighbors have contributed to its 
economic performance and size of foreign trade. As a result, its foreign trade amounted to 299 billion 
USD by the end of 2010 [3]. Decision makers have focused on export-based development policies since 
1980s to deal with the chronic issues of the national economy. The role of the state has been diminished 
in the economic domain; to this end, public assets in the amount of 17 billion USD have been privitized. 
Measures have been taken to reduce the inflation rate since 2000 and to ensure financial stability [4]. The 
stability in currency rates enabled the exporters to devise sound plans for their future activities. The 
materialized targets of inflation rate and stability in currency rates positively affected the foreign trade as 
well as exports. This study analyzes whether a structural break in currency rates has a structural impact 
upon exports by using Zivot-Andrews and Lee-Strazicich tests.  
 
 
2. Literature Review  
2.1. Exchange Rate Volatility   
Empirical works focusing on the relation between exchange rate volatility and exports in developed 
countries show that this could have positive or negative impacts upon foreign trade size whereas the same 
studies conclude that this has no impact for the developing countries [5]. Some of these empirical works 
([5], [6], [7], [8], [9]) argue that exchange rate volatility has negative impact in the size and improvement 
of foreign trade in developed countries whereas some others ([2], [10], [11], [12]) stress that it bears some 
positive impacts. On the other hand, theoretical works focusing on the size of international trade ([13], 
[14]) argue that visible fluctuations in the exchange rate lead to uncertainties and that significant sunk 
cost are involved in international transactions. However, it is still hard to argue that there is onnection 
between the size of international trade and exchange rate volatility [5]. On the other hand, a study on 13 
less developed countries (LDCs) [5] finds that despite the fact that exchange rate volatility has some 
positive impact in the short run in some countries, in the long run, many LDCs were negatively affected. 
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[15] observe in their studies where they used Koyck-type model that real exchange rate uncertainty has 
some strong effects on export-demand equation in seven developing countries including Turkey.  
 
3. Methodology and Hypotheses 
3.1. Research Goal 
 This study investigates the impact of exchange rate volatility upon the exports of Turkey by utilizing 
the relevant series of effective currency rate as well as monthly export amounts to five top importers 
including Britain, Russia, Italy, US and Germany between 01: 1992 and 12: 2010.  
3.2. Data Collection 
In this study, the relevant series of effective currency rate as well as monthly export amounts to 
five top importers including Britain, Russia, Italy, US and Germany between 01: 1992 and 12: 2010 are 
utilized. The data was retrieved from the EVDS (Electronic Data Distribution System) website of the 
Central Bank of Turkey. The tests were performed by Gauss 8.0 software. Because exports are performed 
on the US dollar currency, the effective currency exchange rate for the US dollar was preferred; and the 
export amounts for the top five importers from Turkey were picked simply because the total exports to 
these countries constitute the backbone of the total national export.  
3.3. Zivot-Andrews unit root test with one structural break 
The tests that consider structural breaks can grouped by the number of breaks and whether the 
structural break period is determined internally or externally. Perron test (1989) is an example for tests 
where the structural break was determined by external factors [16]. Ng - Perron (1997) Zivot-Andrews 
(1992) tests are examples for the tests where the structural break is determined by internal factors [17], 
[18]. Many unit root tests tend to assume null hypothesis in case of breaks in the series. Zivot-Andrews 
test assumes that there is no break under unit root hypothesis and generates its critical values accordingly. 
For this reason, the alternative hypothesis states that there are structural breaks. In this case, rejection of 
the null hypothesis means rejection of the unit root hypothesis without a break. Therefore, it is difficult to 
interpret the results. In Zivot-Andrews test, two models used allowing one break in Model A level, one in 
Model B trend and two breaks in Model C (both model and trend) [18]. 
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Model B; 
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The ∆ refers to first difference, 
tH  to white noise, 2V standard error and t=1,….T to time index. t jy '  
points to the terms on the right-hand side of the equation. (1) and (2) show the correlation series and 
white noise. In (3) and (4), DUt, the dummy variable indicators, secure change in the trend optionally in 
the comparison between TB and DTt [19]. 
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Zivot-Andrews (1992) test finds asymptomatic critical values; however, it is not reliable in the 
small sampling sizes [18]. Each of the two models (Model A and Model C) has unit root with a break 
under null hypothesis. The rejection of the null hypothesis also means the rejection of unit root. Dummy 
variables are merged with regression under null hypothesis; and alternative hypothesis refers to a 
breaking trend in stagnant process. In other words, null hypothesis isI =0 for the other three models. This 
shows that the {yt} series include one unit root outside of any structural break. I <0 in alternative 
hypothesis shows that there is break when the series are stable in the trend whereas it also rejects the 
presence of the unit root at the same time.  
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Table 1. Zivot-Andrews Test Results  
 
  Model A Model C 
  Min t-stat Break  Min t-stat Break  
DS -3.659 
2006:11(0)* 
-3.467 
1997:12(0)* 
[3.0495]** [-0.7808]** 
X -4.341 
2002:09(0)* 
-3.877 
1994:08(0)* 
[-3.3853]** [0.5876]** 
*The figures in parenthesis refer to the lag length picked by the Akaike Information Criteria.   
**The critical values compiled from Zivot-Andrews (1992, p.258) for the models. For the %1 and %5 significance 
levels for Model A, it is |-5.34| and |-4.80| respectively, whereas for %1 and %5 significance levels in Model C, it is -
|5.57| and |- 5.08| respectively. 
 
The results of the unit root test involving one structural break Zivot-Andrews test in Table 1 show that the 
results are significant for both models in the %1 and %5 significance levels. The economic situation in 
Turkey in the times of breaks for both Model A and C reveals that in Model A, there is one break in the 
11th month of 2006 for the currency exchange series. The monetary policies that the US introduced in the 
aftermath of the crisis in 1997 contributed to the increased economic growth rates in the world; as a 
result, the prices of commodities went up; in the end, the applicability of the current policies became 
questionable. In an attempt to reduce the currency exchange rate, the Central Bank launched a new policy 
in April where it raised the interest rates to 17.5 pct. This explains the break in the currency exchange 
rates (DS) in the 11th month of 2006. The break in the DS in the 12th month of 1997 for Model C can be 
explained by the global financial crisis that erupted in the Southeast Asian countries and spread all over 
the world. In addition, in an attempt to deal with the growing inflation rate in 1997, the central bank 
introduced aggressive monetary policies within a three-year stability program in early 1998 [20].  A 
review of the break dates out of the test based on the X series reveals that for Model A, the 9th month of 
2002 refers to a break and for Model C, the 8th month of the same year points to another. It should be 
noted that 2002 was a year when general elections were held in Turkey. The amount of exports has 
increased by 16 pct in this year owing to the high expectations associated with the coming of a single-
party government into power. This constructively influenced the overall outlook of national economy 
[21]. There is one break in the 8th month of 1994 in Model C for X series. It should be noted that Turkey 
experienced a huge financial crisis in 1994. The growth rate was -6.1 pct in that year. A stability program 
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was introduced on April 5th to restore the economic growth; this means a structural transformation. It is 
possible to explain the break in the 8th month of the year 1994 [22]. 
  
Zivot-Andrews unit root test with one structural break test results show that the break dates in both 
models for DS and X series are different. This means that the exchange rate volatility does not affect 
exports or that any change in exports has nothing to do with a change in the currency exchange rate.  
3.4. Lee-Strazicich Unit Root Test   
Lumsdaine-Papell (1999) test is an example for tests where structural breaks are two and where 
the breaks are identified internally [23]. Lee- Strazicich (2003) test’s alternative hypothesis points to trend 
stability without any doubt [24]. In other words, Lee-Strazicich (2003, 2004) involve the success of both 
the alternative and null hypotheses under the breaks [24], [25]. There are three different versions of this 
situation for Model A, Model B and Model C. Model A refers to a break in level, Model B in trend and 
Model C in both level and trend. Lee-Strazicich unit root test utilizes Lagrange Multiplier (LM) to help 
find the two internal breaks. Structural break is used in Model A. Unit root test is used in Model C for 
level and trend changes [26].  
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Model A (6) shows structural break, Model B (7) structural break in trend and Model C structural break in 
both level and trend. Rejection of the null hypothesis shows presence of structural break. (9) demonstrates 
breaks in trend and level based on the values of the optional dummy variables.  
 
4. Analyses and Results 
 Table 2 Lee-Stazicich Test Results 
 
  
Model A Model C 
Min t-stat Break 1 Break 2 Min t-stat Break 1 Break 2 
DS -4.555 
2007:07(8)* 2008:04(8)* 
-9.229 
2006:11(5)* 2008:04(5)* 
[1.7909]** [-1.9477]** [-5.0858]** [5.1054]** 
X -2.148 
2006:12(8)* 2007:09(8)* 
-12.536 
2000:10(7)* 2005:06(7)* 
[1.2720]** [-1.0036]** [2.7085]** [3.1443]** 
* The figures in parenthesis refer to lag length picked by the Akaike Information Criteria. 
** The critical values compiled from Lee-Strazicich (2003) for the models. For the %1 and %5 significance levels for 
Model A, it is |-4.54| and |-5.82| respectively, whereas for %1 and %5 significance levels in Model C, it is |-5.11| and 
|– 4.51| respectively. 
 
Results of the Lee-Strazicich unit root test with two structural break in Table 2 show that the 
break dates in both Model A and Model B for both variables are statistically significant. For DS in Table 
2, the break dates refer to 7th month of 2007 and the 4th month of 2008. In 2006, despite concerns held by 
the domestic investors in respect to some political and economic issues in Turkey, the foreign investors 
hold their confidence in Turkish economy for the long and mid terms; for this reason, the capital flow was 
not influenced. However, starting from August 2007, the problems in the US mortgage markets 
negatively affected global liquidity which reversed the currency rates, interest rates and stock exchange 
trends. The breaks in 2007 and 2008 can be explained by this. Likewise, it is observed that breaks are 
visible in certain dates for both variables in Model A and Model C. The fluctuation in national economy 
due to the problems in global economy in May 2006 explains the breaks in 11th and 12th months of 2006. 
The reduction of the interest rates in the US since the 1997 crisis increased the risk capacity of capitals 
and this led to increased amount of liquidity to the developing countries. In addition, the 11.5 pct increase 
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in the current account deficit in 2006 may have caused a break in currency exchange rate. The 10th month 
of 2000 gives some signals for the arrival of a crisis in 2001 [27]. 
 
Results of Lee-Strazicich unit root test with two structural breaks show that there is one break in 
the 12th month of 2006 in X variable in Model A and another in the 7th month of 2007 in DS. At the same 
time, a break is observed in the X of 2007 in Model A, and another in the 4th month of 2008 in DS. It is 
obvious that the change in exports does not have impact upon currency exchange rate. For this reason, a 
change in the currency exchange rate does not have an impact upon exports under the test results; in other 
words, it could be concluded that the breaks in the currency exchange rates do not affect the exports.  
 
5. Conclusion 
There is a vast literature on the impact of the changes in the currency exchange rates upon 
exports. These studies mostly focus on developed countries including US, Japan, Italy, Germany and 
France. There are also a limited number of studies focusing on developing countries. It is detected that the 
exchange rate volatility has usually negative impacts even if it displays differences in the exported items 
between developing countries. The studies on Turkey generally show that currency rate has negative 
impacts upon exports in the long run whereas its impact is weaker in short terms. In most developing 
countries, this is the case; further empirical works confirm this finding. In this study, the monthly 
Currency sale rates (DS) and Export (X) series are considered to investigate whether the X and DS series 
were affected by each other in the turning points detected by Unit root test with one structural break 
(Zivot-Andrews) and Unit root test with two structural breaks (Lee-Strazicich). The test results reveal that 
exports are not affected by structural turnings in the sale of currencies; in other words, the results show 
that export is not sensitive to the structural breaks and changes in currency rates. 
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